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Description 

The present invention relates to a vehicle sus- 
pension system accoring to the first part of the 
main claim. 

Various types of vehicle suspension system 
have been proposed for supporting wheels on the 
vehicle body, one of which is provided with a 
suspension member extending in the longitudinal 
direction of the vehicle body and supporting a 
wheel on the vehicle body. This type of suspension 
member includes a trailing arm or a leading arm. 
For example, in the trailing-arm type suspension, 
the trailing arm is disposed in front of the wheel 
and extends In the longitudinal direction of the 
vehicle body with its front end pivotally connected 
to the vehicle body and its rear end pivotally con- 
nected to a wheel support member, by which a 
wheel is supported swingably on the vehicle t>ody. 
As the main means for providing the trailing arm 
with a resilient supporting characteristic in the lon- 
gitudinal direction, a rubber bush means is inter- 
posed as a resilient means in each of the connect- 
ing portions of the trailing arm. If the rubber is soft 
and produces a large amount of deformation with 
respect to a longitudinal force applied thereto, the 
shock due to the application of longitudinal force 
via the wheel can be largely absorbed by the bush 
and the riding comfort can be improved. However, 
in case that the bush is deformed too much, the 
toe angle of the wheel tends to change exces- 
sively, which adversely affects the motive stability 
and drivability of the vehicle. 

Accordingly, the trailing arm system is typically 
set such that it exhibits a resiliently soft char- 
acteristic with respect to a rearward force acting on 
the wheel caused by the driving resistance while it 
exhibits a resiliently hard characteristic with respect 
to a frontward force acting thereon. Japanese Utility 
Model Public Disclosure No. 139040/1981 dis- 
closes this type of trailing arm system, in which a 
trailing arm extending frontward with respect to a 
vehicle body is connected at ends to the vehicle 
body and a wheel via specially designed rubber 
bushes, respectively. These rubber bushes provide 
the trailing arm system with the above-mentioned 
resilient characteristics. 

Shock absorbing means is also provided in a 
conventional vehicle suspension system. Recently, 
a proposal has been made to use a shock absorb- 
ing member such as a damper and a spring means 
wherein such member is arranged so as to incline 
rearward for the purpose of lowering the bom t of 
the vehicle body to obtain a better frontward view 
through the windshield or of obtaining a larger 
amount of room in the rear portion of the pas- 
senger compartment. In operation, upward forces 
acting on the wheel from the road surface, which 



879 B1 2 



are caused by the uneveness of the surface, are 
applied to the connecting end of the inclined shock 
absorbing member from the wheel side. Due to the 
inclination of the member, the reaction force in 

5 response to the upward force acts on the wheel in 
the inclined direction. This inclined reaction force 
presses the wheel in both downward and forward 
directions at the same time. Where the wheel is 
supported by the training arm system having a 

10 resiliently hard characteristic with respect to the 
forward force, the forward component of the reac- 
tion force may not be absorbed by the trailing arm 
system an a shock may be produced by that 
component. However, no proposal has been made 

15 in the prior art for improving the riding comfort of 
this type of suspension system with an inclined 
shock absorbing member. 

A vehicle suspension system according the 
first part of the main claim is known from EP-A-0 

20 095 780. The resilient characteristics of the rubber 
bush assembly is equal in each direction of the 
horizontal component of the reaction force. 

From DE-U-18 78 297 a resilient means is 
known which has a high spring constant in radial 

26 direction and a low spring constant in axial direc- 
tion. This known resilient means has a resilient 
characteristics bein set to exhibit soft resilience 
against an axial force and to exhibit a hard resil- 
ience against the radial force. 

30 DE-U-19 33 472 shows a resilient means with 3 
ribs. This results in a different resilient characteris- 
tics of this resilient means depending on the 
mounting direction of the resilient means. 

From EP-A-0 172 999 a resilient means of a 

35 trailing arm suspension system is known which has 
a total differnt function because this known vehicle 
suspension system has no horizontal component of 
the reaction force acting on the suspension mem- 
ber. 

40 It is the object of the present invention to 
provide a vehicle suspension system according the 
first part of the main claim which provides an 
improved vehicle riding comfort with respect to 
upward force applied on the shock absorbing 
45 means from the wheel side. 

To accomplish above obve objects, a vehicle 
suspension system of the present invention having 
a suspension means arranged generally in the lon- 
gitudinal direction of the vehicle body for control- 
so ling the movement of the wheel in the longitudinal 
direction comprises a shock absorbing means dis- 
posed between the wheel and the vehicle body and 
inclin d with respect to the vertical direction which 
exerts reaction forces for suppressing the upward 
55 movement of the wheel, and a resilient means 
defining the resilient characteristic of said suspen- 
sion member in th longitudinal direction of the 
vehicle body, said resili nt characteristic being set 
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such that It exhibits soft resilience against the hori- 
zontal component of said reaction force exerted 
from said inclined shock absorbing means white it 
exhibits hard resilience against force in the op* 
posite direction to said horizontal component of the 
reaction force. 

In a prefenred embodiment of the present in- 
vention, the suspension system may be of a 
trailing-arm type which includes a trailing am dis- 
posed in front of the wheel and is pivotally con- 
nected to the vehicle body at the forward end and 
to a wheel support for supporting the wheel 
rotatabty at rearward end. The shock absorbing 
means can be a spring means which exerts a 
reaction force in response to the amount of move- 
ment of the wheel in the longitudinal direction. 
Alternatively, it can be a damper means which 
exerts a reaction force in response to the speed of 
movement of the wheel in the longitudinal direction. 
The resilient means includes bushing means pro- 
vided on the ends of the suspension member ex- 
tending longitudinally. The bushing means may be 
comprised of an outer tube, an inner tube and a 
resilient bushing therebetween. A desired resilient 
characteristic of this type can be obtained by the 
provision of a void or a hard portion in the resilient 
bushing. 

According to the present invention, since the 
shock absorbing means is disposed Inclined for- 
wardly or rearwardty, an upward force applied to 
the wheel from an uneven road surface causes the 
shock absorbing means to exert a reaction force 
along the inclined direction, which acts on the 
wheel to force it in both the downward and longitu- 
dinal directions of the vehicle body. Namely, the 
horizontal force element of the reaction force acts 
on the wheel side, and so acts on the suspension 
member. The resilient characteristic of this suspen- 
sion member is defined by the resilient means 
which is reslliently soft in the direction of the hori- 
zontal force element of the reaction force. Thus, 
the suspension means resiliently deformed suffi- 
ciently to prevent the shock caused by the applica- 
tion of the horizontal force element of the reaction 
force from reaching the vehicle. Therefore, the rid- 
ing comfort of the vehicle having a suspension 
system which includes an inclined shock absorbing 
means can be improved. On the contrary, the resil- 
ient characteristic of the suspension means is hard 
in the opposite direction to the horizontal force 
element. Therefore, In this direction, the change in 
the wheel attitude can be suppressed to thereby 
improve the riding qualities and the drivabitity of 
the vehicle. 

In another aspect of the present Invention, 
there is provided a rear suspension system of a 
vehicle which includes a trailing arm member as a 
suspension member arranged generally in the lon- 



gitudinal direction of the vehicle body for control- 
ling the movement of the wheel in the longitudinal 
direction. The suspension system includes a strut- 
type shock absorit)ing means disposed between the 
5 wheel and the vehicle tKXly and comprises a 
damper member and a spring member disposed 
coaxially around the damper member. The shock 
absorbing means is anranged to incline rearwardly 
so that its upper end is located to the rear side 
TO compared to its lower end, and is connected to the 
vehicle body at the upper end and to the wheel 
support m6mt>er for rotatably supporting the wheel 
at the lower end, which forms a strut. The shock 
absorbing means of strut type exserts reaction 
75 forces for suppressing the upward movement of 
the wheel. A resilient means is provided for defin- 
ing the resilient characteristic of the trailing arm. 
The resilient characteristic is detennined such that 
it exhibits soft resilience against the horizontally 
20 forwardly acting component of said reaction force 
exserted from said inclined shock absorbing means 
white it exhibits hard resilience against force in the 
opposite direction to the horizontal component of 
the reaction force. Further, a pair of front and rear 
25 lateral link members are disposed in the lateral 
direction of the vehicle body between the wheel 
and the vehicle body. Each outward end of the 
lateral links is pivotally connected to the wheel 
support whereas each inward end thereof is pivot- 
so ally connected to the vehicle body. 

Otiier objects and advantages of tiie present 
invention will be apparent upon reading the follow- 
ing detailed description with reference to the at- 
tached drawings. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial front view of an example of 
a rear suspension system of strut type in accor- 
40 dance with the present invention which is incor- 
porated with a front-engine, front drive type ve- 
hicle; 

Figure 2 is a plan view of the rear suspension 
system shown in Rgure 1 ; 

45 Rgure 3 is a left side view of the rear suspen- 
sion system shown in Figure 1 ; 
Figure 4 is a partial perspective view of a trailing 
arm member used in the rear suspension sys- 
tem shown in Figure 1; 

60 Rgure 5 is a side view of the trailing arm 
member shown in Figure 4; 
Rgure 6 is a sectional view of the trailing arm 
member taken along the line VI-VI shown in 
Figure 5; 

55 Rgure 7 shown resilient charact ristic lines of 
the trailing arm member shown in Rgure 1 in 
the longitudinal direction of the vehicle body; 



3 



5 



EP 0 271 879 B1 



6 



Rgure 8 shows a reaction force exerted from 
the strut of the rear suspension system shown in 
Figure 1 when the wheel passes over a projec- 
tion on the road surface and an upward force 
caused by that projection acts on the lower end 5 
of the strut from the wheel; 
Rgure 9 shows an example of resilient means in 
the form of a rubber bush which is disposed on 
both ends of a trailing zm member; 
Rgure 10 is a cross-sectional view of the rubber lo 
bush shown in Rgure 9 taken along the line X-X 
in Rgure 9; 

Rgure 11 shows another example of the rubber 
bush which is disposed on both end of a trailing 
arm member; '5 
Rgure 12 Is a cross-sectional view of the rubber 
bush shown in Rgure 11 taken along the line 
Xil-XII in Rgure 11; 

Rgure 13 shows another example of the rubber 
bush which is disposed on both ends of a trail- 20 
ing arm member; 

Rgure 14 is a cross-sectional view of the rubber 
bush shown in Rgure 13 taken along the line 
XVI-XVI in Rgure 13; 

Rgure 15 shows another strut-type suspension 25 
system having a trailing arm member with the 
rearward end attached to a wheel hub. to which 
the present invention can be applied; 
Rgure 16 shows an example of a suspension 
system of double wishbone type, to which the 30 
present invention can be applied. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

35 

While the present invention will be described in 
connection with preferred embodiments, it will be 
understood that we do not intend to limit the inven- 
tion to these embodiments. On the contrary, we 
intend to cover all alternatives, modifications, and 40 
equivalents as may be included within the sprit and 
scope of the invention as defined by the attached 
claims. 

Referring now to the drawings, especially to 
Figure 1, there is illustrated an example of a strut- 45 
type rear suspension system according to the 
present invention, which is applied to the rear 
wheels of a front-engine, front-drive type vehicle. 
The right and left side suspension systems for the 
right and left wheels have the same construction so 
and in the following description will be made only 
as to the left suspension system. In the drawings, 
the same elements of the right suspension system 
as those of the left one are denoted by the same 
numerals. 

In figures 1 and 2. a vehicle body 1 Is provided 
with a rear sub-frame la mounted thereon at the 
rear side and extending in the lateral direction of 



the vehicle body. A strut-type rear suspension sys- 
tem 2 for the left-side rear wheel lb is supported 
by the sub-frame la. The suspension system 2 
supports a wheel hub member 3 for rotatably sup- 
porting the rear wheel lb. The suspension system 
2 includes a pair of lateral links 4a, 4b extending 
laterally, a trailing arm member 5 extending in the 
longitudinal direction of the vehicle body 1, and a 
shock at>sorbing member 6. As best shown in 
Figure 3, the shock absording member 6 is ar- 
ranged to be inclined with respect to the vertical so 
that the upper end is located rearward to the lower 
end. The pair of lateral links comprises front and 
rear leteral links 4a and 4b. The front lateral link 4a 
is swingably connected at Its Inner end to a spindle 
7 via a bush means 7a. The spindle 7a is attached 
to the front side of the sub-frame la and arranged 
longitudinally to form a rotational axis for the bush 
means 7a. Likewise, the rear lateral link 4b is 
swingably connected at its inner end to a spindle 8 
of the sub-frame 1a via a bush means 8a. The front 
side of the wheel hub 3 is provided with A spindle 
9. to which the outer end of the front lateral link 4a 
is swingable connected via a bush means 9a. A 
spindle 10 Is also provided on the rear side of the 
wheel hub 3 and the outer end of the rear lateral 
link 4b is swingably connected thereto via a bush 
means 10a. The wheel hub 3 is also provided at its 
outer side with a spindle 1 1 projecting laterally and 
outwardly, around which the rear left wheel 1b is 
rotatably supported. As shown in Rgures 1 and 3, 
the shock absorbing member 6 is connected at its 
lower end with the upper portion of the wheel hub 
3, and is pivotally connected at its upper end to the 
vehicle body 1. The shock absorbing member 6 
comprises a damper 6a and a spring 6b disposed 
around the damper 6a. As described above, the 
shock absorbing member 6 is inclined rearward so 
that more interior space is available at the rear of 
the vehicle. 

The wheel hub 3 is provided at its inner side 
with another spindle 12 projecting laterally inward- 
ly. The trailing arm 5 is pivotally connected at its 
rear end with the spindle 12 via a bushing means 
5a, whereas it is pivotally connected at its front end 
with a spindle 13 via a bushing means 5b. The 
spindle 13 Is mounted on a rear side frame 1c of 
the vehicle body 1 . 

Referring to Figures 4 to 6. the rear bushing 
means 5a comprises a metalic outer tube 51 
formed on the rear end of the trailing arm 5, a 
metalic inner tube 52 rotatably mounted on the 
spindle 12, and a tubular rubber bushing 53 firmly 
inserted therebetween. The rubber bushing 53 has 
the same rsilient characteristics with respect to 
forward and rearward forces. The front rubber 
bushing means 5b comprises a metalic outer tube 
54 formed on the front end of the trailing arm 5, an 
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inner tube 55 rotatably mounted on the spindle 13, 
and a tubular rubber bushing 56 finfniy inserted 
therebetween. The rubber bushing 56 Is formed 
therein with an arcuate void 56a extending axially 
at its rear side with respect to the inner tube 55. In 
the opposite side of the rubber bushing 56, namely 
in the front side portion thereof with respect to the 
inner tube 55, there is formed a protruding portion 
56b projecting frontwardly. the top portion of which 
is forced to be in contact with the inner surface of 
the outer tube 54 in a pre-compressed condition. 
Further, the inner tube 55 is formed at its axially 
central portion with an annular knot portion 55a 
extending about the surface thereof In order to 
prevent the rubber bushing from becoming apart 
from the inner tube 55. 

The operation of the suspension system, main- 
ly of the trailing arm 5 in connection with Figure 7 
and 8, there will now be described. As shown in 
Figure 8, when the rear wheel lb passes over a 
projection on the road surface, an upward force b 
is applied to the wheel 1b from the road surface. 
This upward force is transferred to the lower end of 
the shock absorber 6 from the wheel hub 3. Since 
the shock absorber 6 is inclined rearward, a reac- 
tion force d against the upward acts on the wheel 
hub 3 at an angle. Therefore, there appear the 
horizontal and vertical components f and e of the 
reaction force, and tfiat horizontal component is 
applied to the trailing arm 5 as a frontward force. 
Due to the front bushing means 5b. the trailing arm 
5 exhibits a resilient characteristic line 1 such as 
shown in Figure 7 which shows relationship be- 
tween displacement of the trailing arm 5 and the 
longitudnal force acting on the trailing arm. More 
specifically, sincQ the protrusion 56b of the rubtfsr 
bushing 56 is in contact with the inner surface of 
the outer tube 54 under pre-compression, the rub- 
ber bushing 56 exhibits a hard resilient characteris- 
tic with respect to the frontward force f until the 
protrusion is out of contact with the inner surface of 
the outer tube 54, which condition Is represented 
by the point p on the line I. After the protrusion 56b 
separates from the inner surface, due to the ar- 
cuate void 56a, the rubber bushing 56 is deformed 
with less amount of force compared to the solid 
one and exhibits a resiliently softer characteristic 
than before. According, the shock due to the fron- 
tward force can be avoided and the riding qualities 
can be improved. After the void has collapsed, the 
rubber bushing again exhibits a resiliently hard 
characteristic. 

In the embodiment, considering that the fron- 
tward force Is acting on the trailing arm 5 due to 
the weight of the vehicle body 1, the amount of 
pre-compression Induced Into the rubber bushing 
56 is determined so that th condition repr sented 
by the bending point p is reached under th ap- 



plication of only the horizontal component of the 
vehicte-body weight to the trailing arm 5. By this 
configuration, the trailing arm 5 exhibits a desired 
resiliently soft characteristic with respect the fron- 
5 tward component of the upward force, which is 
distinguishable from that obtained under the ap- 
plication of rearward force. 

While, when the rearward force is applied to 
the trailing arm 5, the rubber bushing 56 exhibits a 
TO resilient characteristic as shown by the line k. 
which resembles that obtained by a solid rubber 
bushing. This resilient characteristic k is harder that 
that shown by the line I especially from the bend- 
ing point p to the callapse of the void 56a. There- 
is fore, wheel supported by the trailing arm 5 is 
suppressed in its rearward travel caused by the 
rearward force and in its toe change. Hence, the 
motive stability and the drivability of the vehicle 
can be improved. 
20 In the above embodiment, the resilient char- 
acteristic has a bending point p with respect to the 
frontward force f because of the provision of the 
pre-compressed protrusion in the rubber bushing, 
and is the same characteristic as that with respect 
25 to the rearward force up to the bending point p. 
Alternatively, the trailing arm 5 can be such that it 
exhibits different resilient characteristics with re- 
spect to the frontward and rearward forces through- 
out all conditions. These kinds of resilient char- 
so acteristics can be obtained by modifying the con- 
figuration of the bushing means 5a or 5b. Typical 
examples of the bushing means will be explained 
below. 

Figures 9 and 10 show an example of the 

35 bushing means. This bushing means 20 comprises 
an outer tube 21 formed on the front end of the 
trailing arm 5, an inner tube 22 rotatably supported 
about the spindle 13, and a tubular rubber bushing 
23 firmly therebetween. An arcuate void 24 is 

40 formed t)etween the outer surface of the rubber 
bushing 23 and the inner surface of the outer tube 
21 at the rearward portion with respect to the inner 
tube 22 and extends axially. In the opposite side 
portion, namely in the frontward portion of the 

45 rubber bushing 23 with repect to the inner tube 22, 
an arcuate plate 25 is disposed which extends 
axially and is resiliently hard compared to the rub- 
ber bushing 23. The trailing arm having this bush- 
ing means 20 on the front end and the normal 

50 bushing means 5a on the rear end exhibits a resil- 
iently soft characteristic with respect to the fron- 
tward force until the void 24 collapsed. Whereas, it 
exhibits a resiliently hard characteristic with respect 
to th r arward force due to the provision of hard 

55 plate 25. 

Rgures 11 and 12 show another example of 
the bushing means. The bushing means 30 has the 
same configuration as the above bushing means 20 
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except for a rubber bushing 33. The rubber bush- 
ing 33 is resiliency hard and is fonned therein with 
an arcuate groove 34 extending axially in its rear- 
ward portion, with respect to the inner tube 32. The 
arcuate groove 34 defines an arcuate void with th, 
inner surface of the outer tube 31. Accordingfy, the 
bushing means 30 exhibits a resillently soft char- 
acteristic with respect to the frontward force until 
the void coKapses, while It exhibits a resillently 
hard characteristic with respect to the rearward 
force. 

Rgures 13 and 14 show stiO another exannple 
of the bushing means. This bushing means 40 has 
the same configuration as the bushing means 20 
except for a rubber bushing 43. The rubber bush- 
ing 43 is resiliently soft and is inserted therein with 
an arcuate plate 45 extending axially at the front 
side portion thereof with respect to the inner tube 
42. The arcuate plate 45 is resillently harder than 
the rubber bushing 43. Due to the arcuate plate 45. 
the bushing means 40 exhibits a resiliently harder 
characteristic with respect to the rearward force. 

in the above examples, the resilient character- 
istics of the trailing arm are defined by modifying 
the front bushing means 5b on the trailing arm. 
Alternatively, the rear bushing means 6a or both of 
front and rear bushing means can be modified to 
obtain desired resilient characteristics. Or a trailing 
arm can be divided into front and rear portions and 
a bushing means can be interposed between them. 
By modifying the resilient characteristic of the in- 
terposed bushing means, desired resilient char- 
acteristics of the trailing arm can be obtained. 

The present invention can be adopted to other 
suspension systems so long as it Is provided with a 
longitudinally extending suspension member such 
as a trailing arm and an inclined shock absorber 
producing a horizontal force element acting on the 
longitudinally extending suspension. An example of 
this type of suspension system is shown In Figure 
15. This suspension system has the same configu- 
ration as the above-mentioned suspension system 
2 except that the trailing arm 5 is firmly connected 
at its rear end to the wheel hub 3 and an upper 
control lateral link 60 is provided for controlling the 
attitude of the wheel lb. Another example of the 
suspension is shown in Figure 16, which is of the 
double wishbone type and Includes a pair of lower 
lateral links 71a, 71b and an A-shaped upper lateral 
link 72 for controlling the attitude of the wheel 1c. 
as is known. 

Claims 

1. A vehicle suspension system which has a sus- 
pension member (5) an^anged generally in the 
longitudinal direction of the vehicle body for 
controlling the longitudinal displacement of a 



wheel (lb) comprising a shock absorbing 
means (6) disposed between the wheel (lb) 
and the vehicle body for exerting a reaction 
force to suppress the upward movement of the 

5 wheel (1b) which is arranged to incline longitu- 
dinally with respect to the vertical so that it 
produces a horizontal component of said reac- 
tion force acting on said suspension member 
(5). and a resilient means (56) defining the 

70 resilient characteristics of said suspension 
member (5) in the longitutinal direction, 
characterized in ttiat 

said resilient characteristics being set to ex- 
hibit soft resilience against the horizontal com- 
15 ponent of said reaction force exerted from said 
inclined shock absorbing means and to exhibit 
hard resilience against force in the opposite 
direction to said horizontal component of the 
reaction force. 

20 

2. The vehicle suspension system according to 
claim 1. wherein said suspension system (2) is 
for supporting a rear wheel (lb). 

25 3. The vehicle suspension system according to 
claim 1 or 2, wherein said suspension member 
is a trailing em (5) disposed in front of the 
wheel (1b) and is pivotally connected to the 
vehicle body (1) at a forward end and to a 

30 wheel support member for supporting the 
wheel (lb) rotatably at a rearward end. 

4. The vehicle suspension system according to 
one of the claims 1 to 3, wherein said shock 
35 absori^ing means (6) Includes a spring means 
(6b) which exerts a reaction force in response 
to the amount of movement of the wheel (lb) 
in the vertical direction. 

40 5. The vehicle suspension system according to 
one of the claims 1 to 4, wherein said shock 
absorbing means (6) includes a damper means 
(6a) which exerts a reaction force in response 
to the speed of movement of the wheel (lb) in 

45 the vertical direction. 

6. The vehicle suspension system according to 
claim 5, wherein said suspension system is of 
a strut type and a strut member thereof is 

50 defined by said damper means (6a) which is 
finely attached at its lower end to a wheel 
support (3) for supporting the wheel (lb) 
rotatably and is support d at its upper end on 
the vehicle body (1). 

55 

7. The vehicle suspension system according to 
one of the claims 1-6. further comprising a pair 
of front and rear lateral link members (4a, 4b); 
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each of which is pivotally connected to the 
vehicle body (1) at its laterally inner end and to 
a wheel support (3) for supporting the wheel 
(lb) rotatably at its laterally outer end. 

8. The vehicle suspension system according to 
one of the claims 1-7, further comprising a pair 
of upper and lower link members for control- 
ling the camber of the wheel (lb). 

9. The vehicle suspension system according to 
one of the claims 1-8, wherein said resilient 
means Includes a resilient bushing means (56) 
provided at least on one end of said suspen- 
sion member (5). 

10. The vehicle suspension system according to 
claim 9, wherein said resilient bushing means 
(56) is interposed between an outer tube (54) 
formed on one of said suspension member 
and an inner tube (55) supported on the ve- 
hicle body or a wheel support for supporting 
the wheel rotatably. 

11. The vehicle suspension system according to 
claim 10, wherein said resilient bushing means 
(56) is provided with a void (66a) for obtaining 
said resilient characteristics. 

12. The vehicle suspension system according to 
claim 10, wherein $aid resilient bushing means 
(43) is provided therein with an inserted mem- 
ber (45) which is resiliently harder that the 
resilient bushing means itself so as to obtain 
said resilient characteristics. 

13. The vehicle suspension system according to 
claim 10. where said resilient bushing means 
(56) is formed on its outer surface with a 
protuslon (56b) which Is in contact with the 
inner surface of said outer tube with predeter- 
mined pressure to thereby obtain said resilient 
characteristics. 

PatentansprUche 

1. Fahrzeugradaufhangung, die ein Aufhangungs- 
element (5) besitzt, das im allgmeinen in 
Liingsrichtung des Fahrzeugaufbaus zur Steue- 
rung der Langsverschiebung eines Rades (lb) 
angeordnet ist, umfassend eine StofidSmp- 
fungselnrichtung (6), die zwischen dem Rad 
(lb) und dem Fahrzeugaufbau angeordnet ist. 
urn eine Reaktlonskraft zur Unterdruckung der 
Aufwartsbewegung des Rades (lb) auszuOben, 
und die in LSngsrichtung zur Vertlkalen geneigt 
angeordnet ist, so dafi sie eine horizontale 
Komponente der Reaktlonskraft rzeugt. die 
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auf das AufhSngungselement (5) wirid, sowie 
eine Federungseinrichtung (56), die die Feder- 
kennlinie des AufhSngungselementes (5) in 
LMngsrichtung bestimmt. 
dadurch gekennzeichnet, 
da6 die Federkennlinle so eingestellt ist, daB 
ein Welches Abfedem der horizontalen Kompo- 
nente der von der StofidSmpfungseinrichtung 
ausgeObten Reaktlonskraft en-eicht wird. und 
daB ein hartes Abfedern der Kraft in entgegen- 
gesetzter Richtung zu der horizontalen Kompo- 
nente der Reaktlonskraft erreicht wird. 

2. FahrzeugradaufhSngung nach Anspruch 1, da- 
durch gekennzeichnet, dafi die Fahrzeugrad- 
aufhangung (2) ein Hinten^d (lb) abstUtzt. 



3. FahrzeugradaufhMngung nach Anspruch 1 oder 
2, dadurch gekennzeichnet. daG das AufhSn- 

20 gungselement ein Langslenker (5) ist, der vor 
dem Rad (lb) angeordnet ist und an einem 
vorderen Ende an dem Fahrzeugaufbau (1) 
angelenkt Ist und an einem hinteren Ende zur 
AbstUtzung des Rades (lb) drehbar in einem 

25 Radhalteelement gelagert ist. 

4. Fahrzeugradaufhangung nach einem der An- 
sprOche 1 bis 3, dadurch gekennzeichnet, daB 
die StoBdMmpfungseinrichtung (6) eine Feder- 

30 einrichtung (6b) umfaBt, die als Reaktlon auf 
die Bewegung des Rades (lb) in vertikaler 
Richtung eine Reaktlonskraft ausUbt. 

5. Fahrzeugradaufhangung nach einem der An- 
as sprQche 1 bis 4, dadurch gekennzeichnet, daB 

die StoBdampfungseinrichtung (6) eine Damp- 
fungseinrichtung (6a) umfaBt, die als Reaktlon 
auf die Bewegungsgeschwindigkeit des Rades 
(lb) in vertikaler Richtung eine Reaktlonskraft 
40 ausUbt. 

6. Fahrzeugradaufhangung nach Anspruch 5. da- 
durch gekennzeichnet, daB die Fahrzeugrad- 
aufhangung ein Federbein ist. und daB ein 

45 Federbeinelement durch die Dampfungsein- 
richtung (6a) gebildet wird, die an Ihrem unter- 
en Ende test an einer Radhalterung (3) zur 
drehbaren Lagerung des Rades (lb) ange- 
bracht ist und sich an ihrem oberen Ende am 

50 Fahrzeugaufbau (1) abstutzt. 

7. Fahrzeugradaufhangung nach einem der An- 
sprOch 1 bis 6, ferner umfassend ein Paar 
vordere und hintere s itiiche Verblndungsele- 

55 mente (4a, 4b), die jeweils an ihrem in Quer- 
richtung inneren Ende am Fahrzeugaufbau (1) 
angelenkt sind, und an ihrem in Querrichtung 
^uBer n Ende zur AbstUtzung des Rades (lb) 
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drehbar mit einer Radhaiterung (3) verbunden 
sind. 

8. FahrzeugradauMngung nach einem der An- 
sprOche 1 bis 7, ferner umfassend ein Paar 
obere und untere Verbindungselemente, die 
den Sturz des Rades (lb) steuem. 

9. Fahrzeugradaufhangung nach eInem der An- 
sprGche 1 bis 8, dadurch gekennzeichnet. daB 
die Federungseinrichtung eine Federbuchsen- 
einrichtung (56) umfaBt, die an mindestens ei- 
nem Ende des AufhSngungslementes (5) vor- 
gesehen ist. 

10. Fahrzeugradaufhangung nach Anspruch 9. da- 
durch gekennzeichnet, da6 die Federbuchsen- 
elnrichtung (56) zwischen einem auBeren Rohr 
(54). das an einem der AufhSngungselemente 
ausgebildet ist, und einem inneren Rohr (55) 
angeordnet ist, das an dem Fahrzeugaufbau 
Oder an einer Radhaiterung angebracht ist, in 
der das Rad drehbar gelagert ist. 

11. Fahrzeugradaufhangung nach Anspruch 10, 
dadurch gekennzeichnet, daB die Federbuch- 
seneinrichtung (56) mit einem Hohlraum (56a) 
versehen ist, um die Federkennlinie zu en^ei- 
chen. 

12. Fahrzeugradaufhangung nach Anspruch 10, 
dadurch gekennzeichnet, daB die Federbuch- 
seneinrichtung (43) innen ein Einsatzelement 
(45) aufweist. das harter gefedert ist als die 
Federbuchseneinrichtung selbst, um die Feder- 
kennlinie zu enreichen. 

ia Fahrzeugradaufhangung nach Anspruch 10, 
dadurch gekennzeichnet, daB die Federbuch- 
seneinrichtung (56) an ihrer AuBenflache einen 
Vorsprung (56b) aufweist, der mit einem vorbe- 
stimmten Druck gegen die Innenflache des 
auBeren Rohres drUckt, um dadurch die ge- 
nannte Federkennlinie zu erreichen. 

Revendications 

1. Suspension pour vdhicule, comportant un orga- 
ne de suspension (5) dispose de fagon genera- 
le dans la direction longitudinale du chassis du 
v^hicule et destine h r^gler ie d^placement 
longitudinal d'une roue (1b), comprenant un 
dispositif amortisseur de chocs (6) plac6 entre 
la roue (lb) et Ie chassis du vehicule et desti- 
ne k appllquer une force de reaction s'oppo- 
sant au d^placement vers Ie haut de la roue 
(lb), Ie dispositif amortisseur de chocs 6tant 
dispose afin qu'il soit incline longitudinalement 



par rapport h la verticale si bien qu'il cr^e une 
composante horizontale de la force de reaction 
agissant sur Torgane de suspension (5), et un 
dispositif 6lastique (56) determinant les carac- 

5 t^ristiques ^lastiques de Torgane de suspen- 

sion (5) dans la direction longitudinale, 
caract^risSe en ce que 
les caractdristiques ^lastiques sont r^gl^es 
afin qu'elles donnent une elasticity souple en 

10 presence d*une composante horizontale de la 
force de reaction appliqu^e par Ie dispositif 
incline amortisseur de chocs et une eiasticlte 
dure en presence d*une force de sens oppose 
k la composante horizontale de la force de 

75 reaction. 

2. Suspension pour vehicule selon la revendica- 
tion 1, dans laquelle la suspension (2) est 
destinee h supporter une roue arri&re (lb). 

20 

3- Suspension pour vehicule selon la revendica- 
tion 1 ou 2, dans laquelle i'organe de suspen- 
sion est un bras (5) tourne vers Tarri^re, place 
en avant de la roue (lb) et raccorde de manife- 
25 re articuiee au chassis (1) du vehicule a une 
extremite avant et k un organe de support de 
la roue (lb) afin que celle-ci puisse toumer a 
une extremite toumee vers I'arriere. 

30 4. Suspension pour vehicule selon Tune des re- 
vendications 1^3, dans laquelle Ie dispositif 
amortisseur de chocs (6) comporte un disposi- 
tif h ressort (6b) qui exerce une force de 
reaction en fonction de Tamplitude de deplace- 

35 ment de la roue (lb) en direction verticale. 

5. Suspension pour vehicule selon Tune des re- 
vendications 1 a 4. dans laquelle Ie dispositif 
amortisseur de chocs (6) comprend un disposi- 

40 tif amortisseur (6a) qui applique une force de 
reaction dependant de la vitesse de deplace- 
ment de la roue (lb) en direction verticale. 

6. Suspension pour vehicule selon la revendica- 
45 tion 5, dans laquelle la suspension est du type 

a jambe de force et un organe de la jambe est 
forme par I'amortisseur (6a) qui est fermement 
fixe h son extremite inferieure h un support (3) 
de la roue (lb) afin qu'elle puisse tourner et 
50 qui est supporte k son extremite superieure 
sur Ie chassis (1) du vehicule. 

7. Suspension pour vehicule selon t'une des re- 
vendications ^ k S, comprenant en outre une 

55 paire de bielles laterales avant et arriere (4a, 
4b), chacune d'elles etant raccordee de manie- 
re articuiee au chassis (1) de vehicule h son 
extremite lateralement interne et k un support 
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(3) de roue destine h supporter la roue (lb) 
afin qu'elle puisse toumer. 5 son extr^mit^ 
latSralement externa. 

8. Suspension pour v^hicule selon Tune des re- s 
vendications 1 k 7, comprenant en outre une 
paire de bielles sup^rieure et inf^rieure desti- 
nies h fggler le canrossage de la roue (lb). 

9. Suspension pour vihicule seton Tune des re- io 
vendications 1 k 8, dans laquelle le dispositif 
ilastique comprend un dispositif (56) k man- 
chon ilastique placi k une extrimiti au moins 

de rorgane de suspension (5). 

f5 

10. Suspension pour vihicule selon la revendica- 
tion 9, dans laquelle le dispositif (56) k man- 
chon ilastique est placi entre un tube externe 
(54) formi sur I'organe de suspension et un 
tube Interne (55) support^ par le chassis du 20 
vihicule ou un support de la roue afin que 
celle-ci puisse tourner. 

11. Suspension pour vihicute selon la revendica- 

tion 10, dans laquelle le dispositif (56) a man- 25 
chon elastique a une caviti (56a) destinie k 
donner les caractiristiques dlastlques. 

12. Suspension pour vihicule selon la revendica- 

tion 10, dans laquelle le dispositif (43) a man- 30 
chon Elastique a un organe rapporte (45) qui 
est elastiquement plus dur que le dispositif k 
manchon Elastique lul-meme si bien qu'll don- 
ne les caracteristiques ^lastiques. 

35 

13. Suspension pour vihicule selon la revendica- 
tion 10, dans laquelle le dispositif k manchon 
elastique (56) est form^ k sa surface externe 
afin qu'il poss^de une saillie (56b) qui est 
contact de la surface Interne du tube externe 40 
avec une pression pr^d^termin^e et que les 
caracteristiques ilastiques soient obtenues. 
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